plants. Matsumura In order to prevent dental caries wihout fluorosis, the tea leaves should be selected which contain a certain amount of fluoride in the 1st infusion of the tea. Table 1 . Fluoride was obtained from the tea leaves at the first infusion in proportion to the amount of a sample used and depending on the temperature of the water and the duration of the infusion.
In the repeated infsion of the same tea leaves, fluoride yield decreased each time as shown in the Figure 3 .
The fluoride yield at the first infusion was estimated at 64.19 % of the total extracted fluoride or, in other words, 53.70 % of the the total fluoride in a sample of Bancha. Table 2 . shows the effect of roasting on the fluoride extraction from the tea leaves. The average fluoride amount for the fresh half of 10 leaves was 221mg/kg dry weight while the other half, when roasted, contained an average of 190 mg/kg. The difference between the two was statistically insignificant.
The ratio of the extracted fluoride to the total fluoride was computed on the same specimens appearing in the Table 2 . The higher concentration of fluoride in the aged leaves reduced the ratio of extracted fluoride.
Six branches of original Asatsuyu were brought from Kyoto and the leaves of these branches were analysed to examine the ageing effect on the accumulation of fluoride. The fluoride content in the first infusion of each leaf appearing in Figure 4 -a is arranged in Figure 4 -b in order of the leaves grown either on young tender green twigs or on the old brown hard branches. These results indicate that instead of decreasing, the ratio of extracted fluoride to the total fluoride increased with ageing, as shown in Figures 4-a and 4 -b.
Regarding the fluoride content in the first infusion, 188 samples were classified into 11 ranks of 65mg/kg equal range as shown in Table 1 . The two other samples, however, showed an extraordinarily high content: 1120mg/kg in tea picked on a tea plantation of Bangdong, Indonesia, and 1800mg/kg in tea purchased from a dealer in Jakarta, Indonesia. The complete random sampling was not programmed According to the place of tea production, 101 direct samples were divided into two groups, from the western and eastern part of Japan (Table 3) . Samples from western Japan contained nearly two times more fluoride than the eastern samples. The difference coincides with distribution of the prevalence of dental fluorosis in Japan13).
Fluoride extracted from different clones.
Eight samples were collected from a small private plantation in order to compare the fluoride content extracted from different clones of tea bushes grown on the same soil and with the same fertilizer.
The results shown in Table 4 . indicate definite difference among the samples. Except for Kocha, the other seven clones have probably been developed in Japan from one original Chinese species.
Discussion
Since the conditions of infusion were well controlled in this study, the fluoride content rangeing from a minimum of 15 to a maximum of 1800mg/kg dry weight of the sample show a large difference among the samples. These surprisingly wide differences could be caused by at least three factors: the nature of the soil of the tea plantation area, probably the fluoride content of the soil; the tea bush clone; and the age of the leaves.
For caries prevention through the tea drinking the selection of tea according to fluoride content is the most important. After large scale sampling in his study on the fluoride concentration of Japanese drinking water, Imai14) estimated the minimal effective dosage of the fluoride to be slightly less than 0.4p.p.m. Supposing the daily intake of water to be one liter, Japanese children would need fluoride intake of 0.4 mg per day. Since Japanease public health regulations set the maximum fluoride concentration in drinking water at 0.8p.p.m., the allowable water fluoridation ranged from 0.4 to 0.8 p.p.m. In the case of supplementation of fluoride by tea, therefore, the dosage becomes very important.
The average Japanese favors a 1% tea infusion as the most acceptable drink. If the tea with the lowest content of fluoride in this study, 15mg/kg, were selected for caries prevention, children would have to drink approximately 2.7 liters of tea every day. If they were served the tea with highest concentration of 1800mg/kg, however, the preventive dosage would be down to 22ml a day. From this assumption, the majority of high quality teas, whether produced in Japan or in foreign countries, would not be appropriate for caries prevention. Bancha or any other equivalent tea, for instance Abloha in Indonesia or coarse tea in Malaysia coud be much recommended for this purpose.
Among the many chemical components of tea leaves, vitamin C, tea catechin or in other wards tannin, and caffein are known as substances with physiological activity, and when tea is drunk to excess, catechin and caffein could have a harmful effect on the health of children. Inspired by reserch in Thailand15) suggesting that tea can create a vitamin B1 deficiency, two Hawaiians set out to confirm it.
First they found that subjects drinking a liter of tea daily for a week experienced mild symptoms of vitamin B1 deficiency16).
In contrast to the results presented by Mann et al.17) who supposed that growth of Lactobacilli caused by VB1 would increase dental caries, Onisi and others18) found that this vitamin inhibits the caries-inducing action of sugar in experimental rats. These results suggest that reduced intake of tea catechin would help to prevent caries.
Summary
In orcer to examine the feasibility of the use of tea drinking for caries prevention in public health, the fluoride content of tea leaf infusions was analysed in 190 samples obtained from inside and outside Japan.
Fluoride content in the tea infusion showed wide variation ranging from 15mg/kg to 1800mg/kg dry weight of the sample. For the purpose of the caries prevention, selection of the type of tea is the most important prerequisite.
The content of fluoride in tea leaf infusions depends on at least three factors: location of the plantation, probably a nature of the soil containing fluoride; the tea bush, and the age of the leaves. 
